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Useful information 

 

 

Visitor Wi-Fi: 

How to connect to the wireless network  

1. Ensure Wi-Fi is enabled on your device  

2. Search the available wireless networks and select UoE_Guest  

3. You will be asked to provide the following details: Your name and email address  

4. Please tick the terms of use box  

5. Click register, you will receive a confirmation receipt 

 

Payments on campus: 

The University of Exeter is cashless, we accept all major credit and debit cards across the campus 

 

 

Join the conversation tag #SGGDExeter2024 on social media 
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Programme 

 

Full programme 
 

Wednesday 17th April – Friday 19th April 2023 
Peter Chalk Centre, University of Exeter, Stocker Rd, Exeter EX4 4QD 

 
Wednesday 17th April 
 
12:00 – 13:15  Lunch + Registration 
 
13:15 – 13:30  Welcome and opening address (Andrew Hattersley) 
 
13:30 – 15:00  Invited session 1- Using common genetic variants to diagnose and  
   understand disease across ancestries 

    Chairs – Tim Frayling (Geneva) and Miriam Udler (Boston) 
 
13:30 – 14:00  Diagnosis and prediction of Type 1 diabetes (Richard Oram, Exeter) 
14:00 – 14:30  African genomes hold the key to accurate genetic risk prediction   
   (Segun Fatumo, LSHTM) 
14:30 – 15:00  Applying Mendelian Randomization in obesity (George Davey Smith, 
Bristol) 
 
15:00 – 15:30  Coffee Break 
 
15:30 – 16:30  Abstract selected oral presentation session 1 

    Chairs Inês Barroso (Exeter) and Jose Florez (Boston) 
 

15:30 – 15:45  Polygenic risk scores for the prediction of type 2 diabetes and 
complications in diverse ancestries (Alicia Huerta-Chagoya, 
MGH/Broad) 

15:45 – 16:00  A South Asian-specific missense variant in PIEZO1 may distort 
relationships  

    between HbA1c and blood glucose (Miriam Samuel, QMUL) 
16:00 – 16:15  Identifying rare non-coding regulatory regions for HbA1c using Whole 
Genome  

    Sequences (Gareth Hawkes, Exeter) 
16:15 – 16:30  Rare variant associations with birth weight highlight genetic links with  
   later metabolic health (Robin Beaumont, Exeter) 
 
16:30 – 16:45  Break 
 
16:45 - 17:45 Keynote – Telomere to telomere human genomes and improved 

genotyping of complex structural variation (Evan Eichler, Washington)  
17:45 – 19:00  Drinks Reception and poster viewing 
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Thursday 18th April 
 
09:00 – 10:30  Invited session 2 – What’s new in monogenic gene discovery 
   Chairs – Pal Njølstad (Bergen) and Sadia Saeed (Lille) 
 
09:00 – 09:30   Gene discovery in neonatal diabetes to understand beta-cell biology  
   (Elisa De Franco, Exeter) 
09:30 – 10:00  From gene discovery to mechanism (Miriam Cnop, Brussels) 
10:00 – 10:15  Protein-truncating variants in BSN are associated with severe adult-onset  
   obesity, type 2 diabetes and fatty liver disease (Yajie Zhao, Cambridge) 
 
10:30 – 11:00  Highly Commended Poster Flash Talks  
11:00 – 12:15  Poster session and Coffee  
 
12:15 - 12:30  Sponsor talk - Oxford Nanopore Technologies  
12:30 – 13:15  Lunch  
 
13:15 – 14:45  Invited session 3 – From variant to function 
   Chairs – Jorge Ferrer (Barcelona) and Endrina Mujica (Uppsala) 
 
13:15 – 13:45   Translational Genomics of Type 2 Diabetes (Ele Zeggini, Germany) 
13:45 – 14:15  Linking metabolic disease polygenic scores to disease biology (Melina  
   Claussnitzer, Boston (MGH/Broad)) 
14:15 – 14:45   What can we learn from stem cell derived islets? (Timo Otonkoski, Helsinki) 
 
14:45 – 15:30   Abstract selected Oral Session 2 
   Chairs – Emma Ahlqvist (Lund) and Inga Prokopenko (Surrey) 
 
14:45 – 15:00   Ultra-deep targeted transcriptome sequencing identifies isoform diversity  
   across human pancreatic development (Ailsa MacCalman, Exeter) 
15:00 – 15:15   Age-related DNA methylation dynamics in insulin-sensitive tissues and their  
   implications in metabolic health and obesity (Amna Khamis, Lille)  
15:15 – 15:30  Unravelling the interplay between type 2 diabetes, genetics and metabolite  
   levels (Ozvan Bocher, Munich) 
15:30 – 15:45  Genetic architecture of oral glucose-stimulated insulin release provides  
   biological insights into type 2 diabetes aetiology (Anne Madsen,  
   Copenhagen) 
 
15:45 – 16:15  Coffee Break 
 
16:15 – 17:15  Abstract selected Oral Session 3 
   Chairs – Cecile Saint-Martin (Paris) and Antonio Cuesta (Malaga) 
 
16:15 – 16:30  Homozygous mutations in SREK1 linked to a new condition of syndromic  
   obesity (Sadia Saeed, Lille) 
16:30 – 16:45  Disease-causing low-level mosaic variants can be detected in blood  
   samples from individuals with hyperinsulinism (Tom Laver, Exeter) 
16:45 – 17:00  From 58 type-2 diabetes candidate genes to 5: A validated 2-step in vivo  
   prioritization system (Endrina Mujica, Uppsala) 
17:00 – 17:15  Homozygous and Heterozygous INS Mutations Cause Divergent Clinical  
   and iPSC-Derived β-Cell Phenotypes (Yue Tong, Brussels) 
 
19:00                   Reception dinner + live music 
                              Holland Hall, University of Exeter, Clydesdale Road, Exeter, EX4 4SA  
                Dinner talk - Tom Staniford 
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Friday 19th April 
 
09:00 – 10:30  Session 4 – Lessons from other diseases and technologies 
   Chairs – Torben Hansen (Copenhagen) and Daniela Gašperíková  
   (Slovakia) 
 
09:00 – 09:30  Finding new diagnoses in the Deciphering Developmental Disorders  
   Study  
   (Caroline Wright, Exeter) 
09:30 – 10:00  Genetics and Genomics in Drug Discovery and Development (Rob  
   Scott, GSK) 
10:00 – 10:30  Epigenetic and transcriptional pathways to brain disease (Jon Mill,  
   Exeter) 
 
10:30 – 11:00  Coffee Break with Traditional Devon Cream Tea 
 
11:00 – 13:00  Session 5 – Translating genetics to the clinic 
    Chairs – Tiinamaija Tuomi (Helsinki) and Leen ‘t Hart (Leiden) 
 
11:00 – 11:30  Precision medicine in diabetes (Ewan Pearson, Dundee) 
11:30 – 12:00  Are genetic diabetes clusters ready for the clinic? (Miriam Udler, Boston) 
12:00 – 12:30  The impact of rare variants in common diabetes and obesity towards  

precision medicine (Amélie Bonnefond, Lille) 
 
12:30 – 13:00  Oral and poster awards + closing remarks 
 
13:00 – 14:15  Lunch & Meeting close 
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Campus Map 

 

https://www.exeter.ac.uk/media/universityofexeter/webteam/styleassets/images/maps/Campus_Map_A5-A4_2023.pdf
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Invited Speakers 

 

 

Dr Richard Oram 

University of Exeter 

Invited talk 

Diagnosis and prediction of Type 1 diabetes 

Wednesday 17th April 13:30 – 14:00 

He is a clinician scientist with a record in bringing original ideas and 

approaches to type 1 diabetes research. His contributions include paradigm-shifting studies of β-cell 

function, highlighting persistence of endogenous insulin in many with longstanding type 1 diabetes 

(T1D). Dr. Oram developed a type 1 diabetes genetic risk score (T1D GRS) that has rapidly been 

integrated into clinical care for classification of diabetes, with potential field changing impacts on 

type 1 diabetes population screening. In parallel, his study of extremely early onset T1D in babies is 

revealing novel insights about genetic, immune and phenotypic factors associated with very early 

onset diabetes, with critical advances relating to the role of β-cell stress, and immune checkpoints in 

causality of autoimmunity. He has numerous national and international collaborations translating 

these findings across the globe. 

Dr Oram will discuss polygenic scores for type 1 diabetes and their role in both prediction and 

classification of type 1 diabetes. In line with the title of the session Dr Oram will talk about advances 

related to the study and prediction of type 1 diabetes by diverse ancestry and geography. 

Importantly outlining some of the challenges and knowledge gaps, and some features of the genetic 

architecture of HLA linked disease that are different from other common complex diseases, and may 

impact application of trans-ancestry scores. 
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Prof. Segun Fatumo 

Queen Mary University of London & MRC Uganda 

Invited talk  

How do genetic risk scores translate across ancestries 

Wednesday 17th April 14:00 

Segun Fatumo is Professor and Chair of Genomic Diversity at Queen Mary University of London and 

the head of NCD Genomics at the MRC Uganda. He specialises in Genomics and other Omics of 

African Populations using approaches such as Genome-wide association studies (GWAS), Polygenic 

Risk Score Analysis (PRS) and Mendelian Randomisation (MR). He co-led the first major GWAS of 

cardiometabolic traits in Africa and led the first GWAS of Kidney functions in continental African 

populations. Segun Fatumo is co-director of the KidneyGenAfrica Research Partnership Programme - 

A Partnership to Deliver Research and Training Excellence in Genomics of Kidney Disease in Africa. 

Segun Fatumo is strongly committed to increasing diversity in genomic studies and was recently 

awarded the prestigious MRC Impact prize for advocating for the inclusion of Africa in genomic 

research and championing genetic risk prediction of complex diseases in Africa. 

The majority of polygenic risk scores have been generated and optimized in people of European 

ancestry to predict complex traits and disease risk. Since PRS are frequently based on genome-wide 

association studies (GWAS), the overrepresentation of European populations in GWAS hampers the 

applicability of PRS to other ancestries and thus limits the implementation of PRS in genomic 

medicine. Given that Africa is the origin of modern humans, African populations possess a greater 

degree of genetic diversity than any other continent, and the genetic diversity found in non-Africans 

is largely a subset of that found in Africa. Despite being humanity's origin and its corresponding 

significance for genomic studies, Africa lags behind in genomic research, with nearly nine out of ten 

genomic studies conducted on people of European descent and only 1.1% genomic studies on people 

of African descent. Therefore, excluding Africa's populations and their genetic diversity will continue 

to weaken the accuracy and transferability of PRS. In my presentation, I will demonstrate how we 

achieve more accurate genetic risk prediction and transferability using large-scale African data. 
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Prof. George Davey Smith 

University of Bristol 

Invited talk 

Applying Mendelian Randomization in obesity 

Wednesday 17th April 14:30 

George Davey Smith was a member of the noise-terrorism outfit Scum 

Auxiliary in the early 1980s. Since artistic and commercial success eluded them, he has had to earn 

his living working as an epidemiologist in the provinces. 

Mendelian randomization (MR) has been extensively used to study the influence of obesity on health 

outcomes. I will review the approach and some applications, including those relating to body size at 

difference stages of lifecourse. I will discuss limitations of the approach, and highlight some 

erroneous conclusions that have been drawn from MR studies. I will finish on some possible future 

directions. 

 

 

 

 

 

 

 

 

 

 

 

 



#SGGDExeter2024  11 
 

 

 

Prof. Evan Eichler  

Howard Hughes Medical Institute & University of 

Washington 

Invited talk 

Telomere to telomere human genomes and improved genotyping of 

complex structural variation 

           Wednesday 17th April 16:45 

Evan Eichler is a Professor of Genome Sciences and Howard Hughes Medical Institute Investigator. He 

received his Ph.D. from Baylor College of Medicine. After his postdoctoral fellowship at Lawrence 

Livermore National Laboratory, he joined Case Western Reserve University in 1997 and the University 

of Washington in 2004. His research group provided the first genome-wide view of segmental 

duplications within human and primate genomes. He is a leader in identifying and sequencing 

normal and disease-causing structural variation in the human genome. The long-term goal of his 

research is to understand the evolution and mechanisms of recent gene duplication and its 

relationship to copy number variation and human disease with a specific emphasis on the genetic 

architecture of autism and neurodevelopmental delay. 

 

The discovery and resolution of genetic variation is critical to understanding disease and disease 

susceptibility. I will present our most recent work sequencing diverse human genomes telomere-to-

telomere (T2T) using both ultra-long and high-fidelity long-read sequencing technologies. The 

approach allows us to sequence, assemble, and phase all forms of human genetic variation, including 

complex structural and copy-number variants irrespective of size—the vast majority of which are not 

routinely characterized by short-read sequencing. Advances in this area have made possible the first 

T2T assemblies of human genomes, the development of a pangenome reference, and new biological 

insights into regions typically excluded from human genetic studies. I will highlight how these data 

are being used to improve short-read genotyping and its potential to characterize complex genetic 

variation and improve disease associations both directly and indirectly. Assembly-based variant 

discovery has the potential to provide a complete understanding of human genetic variation at every 

level and, we predict, will be the future of genetic and clinical-based research.    
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Dr. Elisa De-Franco PhD 

University of Exeter 

Invited talk 

Gene discovery in neonatal diabetes to understand beta-cell biology 

Thursday 18th April 9:00 

Elisa studied medical biotechnologies at the University of Turin, Italy, followed by a prestigious EU 

framework-Marie Curie PhD fellowship at the University of Exeter. She is currently a Senior Research 

Fellow in Exeter and the recipient of a Diabetes UK RD Lawrence Fellowship and an EFSD/Novo 

Nordisk Future Leader award.  

Elisa’s research uses genome sequencing to discover genes essential for beta-cell development and 

function. Her work has been recognised by multiple awards, including the EASD Rising Star award in 

2018, the ISPAD Young Investigator Award in 2020, and the Genes Young Investigator Award in 

Human Genomics and Genetic Diseases in 2022. She has contributed to the discovery of over 10 

novel genetic causes of neonatal diabetes and published over 90 papers, including first-author 

publications in the Lancet and Nature Genetics 

Understanding the mechanisms essential for human pancreatic beta-cells development and function 

is essential to improve our understanding of how type 1 and type 2 diabetes develop. Identifying the 

rare, single gene variants which result in individuals developing diabetes in the first 6 months of life 

(neonatal diabetes) can provide unique insights into the genes essential for human beta-cells.  

The advent of next-generation sequencing over a decade ago has allowed genetic discovery 

approaches in neonatal diabetes to search for novel genetic causes of the disease, without relying on 

previous knowledge of a gene’s function within the beta-cells. By performing whole genome 

sequencing analysis of >130 individuals with neonatal diabetes, we have identified pathogenic 

variants in genes which were not previously thought to be important within beta-cells. These include 

genes essential for beta-cell survival through regulation of endoplasmic reticulum stress, as well as 

genes crucial for human pancreatic development (such as the primate-specific gene ZNF808).  

These discoveries highlight the power of human genetic studies to pinpoint genes essential for 

human beta-cell development and survival, improving our understanding of the cellular mechanisms 

leading to diabetes. This new knowledge could be essential to inform the development of novel 

therapies for individuals living with diabetes. 
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Prof. Miriam Cnop MD PhD 

University of Brussels 

Invited talk 

From gene discovery to mechanism 

Thursday 18th April 9:30 

Miriam Cnop obtained MD and PhD degrees at Vrije Universiteit Brussel and 

trained as a postdoctoral fellow at University of Washington, Seattle. She currently directs the ULB 

Center for Diabetes Research and works as a diabetologist in ULB Erasmus Hospital. She studies the 

mechanisms of human beta cell failure in the pathogenesis of type 2 and monogenic diabetes, with a 

particular interest in endoplasmic reticulum (ER) stress. To gain insight into pathways of beta cell 

failure and test novel therapies, she established an induced pluripotent stem cell (iPSC) laboratory, in 

which patients’ iPSCs are differentiated into beta cells. She coordinated the European Horizon 2020 

project T2DSystems in which >500 human islet datasets were compiled in TIGER (Translational 

human pancreatic Islet Genotype tissue-Expression Resource, http://tiger.bsc.es) enabling eQTL and 

other analyses to interrogate the genetic and molecular etiology of beta cell failure in diabetes. 

 

Diabetes is a heterogeneous disorder, with diverse routes leading to pancreatic beta cell failure. 

Genetic and lifestyle factors play essential roles in polygenic diabetes. We identified ER stress as a 

cellular response contributing to fatty acid-induced beta cell failure in type 2 diabetes. Saturated 

fatty acids impair ER-to-Golgi protein trafficking and induce signaling in the PERK branch of the ER 

stress response, thereby triggering beta cell demise. 

Monogenic forms of diabetes are simpler systems, and unambiguously reveal genes that are 

essential for beta cell development, function and/or survival. More than a dozen monogenic forms of 

diabetes have been described that are caused by mutations in genes of the ER stress response. Five 

pertain to the PERK branch, providing strong human genetic evidence for the importance of PERK 

signaling in maintaining beta cell integrity. In these diseases, dysregulated eIF2  phosphorylation and 

mRNA translation lead to beta cell demise. Three monogenic forms of diabetes are caused by 

perturbations in the ER-to-Golgi protein trafficking pathway. The differentiation of patients’ iPSCs 

into beta cells provides an exciting disease-relevant model to study molecular mechanisms of beta 

cell failure and test beta cell protective therapies. 
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Dr Yajie Zhao 

University of Cambridge 

Invited talk 

Protein-truncating variants in BSN are associated with severe adult-onset 

obesity, type 2 diabetes and fatty liver disease 

Thursday 18th April 10:00 

Dr Yajie Zhao is an MRC Postdoctoral Fellow at the University of Cambridge, where he obtained his 

PhD. His research focuses on linking diseases and phenotypes, especially clonal hematopoiesis and 

metabolic related phenotypes, to their genetic causes using data from large cohorts. He was the 

postdoctoral finalist for the 2023 Trainee Awards for Excellence in Human Genetics Research for the 

2023 Annual Meeting of the ASHG. He was selected to give a platform talk at the 2022 ASHG, a 

plenary talk at the 2023 ASHG. He also founded the Human Genetics Network, a professional 

network for researchers in related areas.  

Obesity is a major risk factor for many common diseases and has a substantial heritable component. 

To identify new genetic determinants, we performed exome-sequence analyses for adult body mass 

index (BMI) in up to 587,027 individuals. We identified rare loss-of-function variants in two genes 

(BSN and APBA1) with effects substantially larger than those of well-established obesity genes such 

as MC4R. In contrast to most other obesity-related genes, rare variants in BSN and APBA1 were not 

associated with normal variation in childhood adiposity. Furthermore, BSN protein-truncating 

variants (PTVs) magnified the influence of common genetic variants associated with BMI, with a 

common variant polygenic score exhibiting an effect twice as large in BSN PTV carriers than in 

noncarriers. Finally, we explored the plasma proteomic signatures of BSN PTV carriers as well as the 

functional consequences of BSN deletion in human induced pluripotent stem cell-derived 

hypothalamic neurons. Collectively, our findings implicate degenerative processes in synaptic 

function in the etiology of adult-onset obesity. 
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Prof. Eleftheria Zeggini 

Institute of Translational Genomics, Helmholtz 

Munich 

Invited talk 

Translational Genomics of Type 2 Diabetes 

Thursday 18th April 13:15 

Eleftheria Zeggini is the founding Director of the Institute of Translational 

Genomics at Helmholtz Munich and holds the TUM Liesel Beckmann 

Distinguished Professorship at the Technical University Munich School of Medicine. Her research 

leverages big biomedical data to translate insights from genomics into mechanisms of disease 

development and progression, shortening the path to translation and empowering precision 

medicine. 

 

Type 2 diabetes (T2D) is a heterogeneous disease that develops through diverse pathophysiological 

processes and molecular mechanisms that are often specific to cell type. To characterize the genetic 

contribution to these processes across ancestry groups, we have aggregated genome-wide 

association study (GWAS) data from 2,535,601 individuals (39.7% not of European ancestry), 

including 428,452 cases of T2D. We identify 1,289 independent association signals at genome-wide 

significance (P < 5 × 10−8) that map to 611 loci, of which 145 loci are previously unreported. We 

define eight non-overlapping clusters of T2D signals that are characterized by distinct profiles of 

cardiometabolic trait associations. We build cluster-specific partitioned polygenic scores in a further 

279,552 individuals of diverse ancestry, including 30,288 cases of T2D, and test their association with 

T2D-related vascular outcomes. Cluster-specific partitioned polygenic scores are associated with 

coronary artery disease, peripheral artery disease and end-stage diabetic nephropathy across 

ancestry groups, highlighting the importance of obesity-related processes in the development of 

vascular outcomes. 
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 Melina Claussnitzer, PhD 

Massachusetts General Hospital Harvard Medical School, 

Broad Institute of MIT and Harvard 

Invited talk 

Linking metabolic disease polygenic scores to disease biology 

Thursday 18th April 13:45 

Melina Claussnitzer is an institute member at the Broad Institute of MIT and Harvard, and an 

associate professor at Massachusetts General Hospital and Harvard Medical School (HMS). She also 

co-directs the Type 2 Diabetes Systems Genomics Initiative at the Broad, and serves as the associate 

director of scientific strategy for the Novo Nordisk Foundation Center for Genomic Mechanisms of 

Disease at the Broad. Her lab focuses on the conversion of disease-associated genetic variants to 

function (V2F) and, more specifically, on the dissection of the genetic basis of type 2 diabetes and its 

comorbidities into molecular and cellular programs as actionable therapeutic strategies.  

 

Claussnitzer’s research program spans a diversity of areas in the field of disease genomics, and 

involves a combination of experimental and computational strategies to discover pathophysiological 

targets underlying the genetic risk of metabolic disease phenotypes.  Claussnitzer earned her 

“Vordiplom” (equivalent of B.Sc.) in mathematics and nutritional sciences and her “Diplom” 

(equivalent of M.Sc.) in molecular biology and nutritional sciences from the University of 

Hohenheim, Germany. She earned her Ph.D. in genetics of complex diseases from the Technical 

University of Munich, Germany. After her postdoctoral fellowship at the Institute of Ageing Research 

at Beth Israel Deaconess Medical Center, Harvard Medical School she started her lab at the Broad 

Institute as a faculty member at Harvard Medical School and an adjunct faculty at the Computer 

Science and Artificial Intelligence Lab at MIT. 

The Claussnitzer team is enthusiastic about adding function to large-scale genetic association study 

results (Variant-to-Function, V2F) in the context of metabolic disease. The motivation of our research 

program has been that those genetic studies succeeded in identifying more than 1,000 associations 

between genetic loci and metabolic disease in humans. Yet, the next grand challenge — 

systematically dissecting the mechanisms by which these variants affect disease — has still to be 

solved and scaled. We have previously developed V2F frameworks for going from variants to genes to 

cells to biological pathways for the FTO obesity risk locus, and shown that this framework generalizes 

to other genetic risk loci. In this presentation, I will introduce our novel V2F strategy – polygenic risk 

scores to function (PRS2F) – which aims to accelerate and scale the discovery of genetically anchored 

disease biology. Our PRS2F approach leverages our population-scale cellular biobank CellGenBank 

combined with genome-wide metabolic disease scores and high-dimensional imaging technologies 

to inform cellular programs that underlie type 2 diabetes and obesity-related disease. 
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Prof. Timo Otonkoski, M.D., Ph.D. 

University of Helsinki 

Invited talk 

What can we learn from stem cell derived islets? 

Thursday 18th April 14:15 

Timo Otonkoski was trained as a Pediatric Endocrinologist at the Children’s 

Hospital in Helsinki. His main clinical specialties are childhood diabetes and 

hypoglycemia. His research has focused on the growth and development of the pancreatic islets. He 

has also made important contributions in the field of congenital hyperinsulinism and monogenic 

diabetes. His group has developed novel approaches for the pancreatic differentiation of human 

pluripotent stem cells into functional stem-cell derived islets. Combined with genome editing, this 

approach has been used to elucidate the mechanisms behind different types of beta-cell dysfunction, 

ranging from developmental defects to insulin secretory defects. The Otonkoski group belongs to the 

Centre of Excellence in Stem Cell Metabolism of the Research Council of Finland. Dr. Otonkoski 

received the Finnish physician/scientist Äyräpää Price in 2018, and the Albert Renold Prize of the 

EASD in 2019 for outstanding achievements in research on the islets of Langerhans. 

 

Differentiation of human pluripotent stem cells to functional stem cell derived pancreatic islets (SC-

islets) has recently become possible. This approach offers many advantages over other model 

systems: 1) it is based on human cells; 2) the stem cells can be derived from any individual with a 

desired genotype; 3) the stem cells can be efficiently genome edited; 4) the system allows modelling 

of all developmental stages from organogenesis to mature beta-cell function; 5) the SC-islets can be 

transplanted, enabling studies in humanized mice. In my lecture I will describe how this approach can 

be used to reveal the molecular mechanisms behind a range of phenotypes from neonatal diabetes 

to T2D susceptibility. 
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Tom Staniford LLB (Euro) MSc CMktr FCIM FRSA 

GMBPsS MABP MCIPR 

Invited talk 

Thursday 18th April 19:00 

Tom is a marketing consultant, Chartered Marketer, and Fellow of the 

Chartered Institute of Marketing, with Master’s Degrees in Law and 

Psychology. Alongside marketing consultancy, he is an Associate Lecturer at the University of 

Exeter Business School, and speaks internationally on DEI, Rare Disease, diagnostic journeys, and 

patient engagement at business and healthcare organisations, conferences, and Universities.  

He is a Fellow of the Royal Society for the Arts and a member of the British Psychological Society, the 

Association for Business Psychology, and the Chartered Institute of Public Relations. He is Vice Chair 

of Wheels for Wellbeing, the leading disability cycling and transport charity, Honorary Secretary of 

The Devon and Exeter Institution, and an advisor for the world-leading UCL Centre for Inclusive 

Education.  

Tom is one of 16 people worldwide with MDP Syndrome, a genetic condition diagnosed in Exeter 

in 2013 by a number of this conference’s Organising Committee. Symptoms include Type 2 

Diabetes, hearing loss, lipodystrophy, and ligament contractures. 

In a past life, Tom was the youngest ever British National Para-Cycling Champion and raced for 

GB for a number of years. He currently has far too many time-consuming interests, in cycling, IP 

Law, cyberpsychology, coffee, existential philosophy, and classical guitar. He is blind as a bat, deaf 

as a post, and not great at walking.  He also likes Twitter @tomstaniford. 
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Prof. Caroline Wright 

University of Exeter 

Invited talk 

Finding new diagnoses in the Deciphering Developmental Disorders 

Study 

         Friday 19th April 9:00 

Caroline Wright is a Professor of Genomic Medicine at the University of Exeter UK, Academic Director 

of the Rare and Inherited Disease NHS Genomic Network of Excellence, and a long-term member of 

the UK Deciphering Developmental Disorders Study management committee. Her main research 

interests are in the clinical application of genome-wide assays for the diagnosis of rare diseases, and 

she has expertise in analysing exome/genome sequence data particularly in rare paediatric disorders. 

She has funding from the Wellcome and MRC to find novel genetic causes of disease, improve the 

interpretation of rare genetic variants, understand the penetrance of rare pathogenic variants, and 

explore the policy and ethical issues associated with implementation of genome-wide sequencing in 

healthcare. She previously worked at the Wellcome Sanger Institute and the PHG Foundation, and 

trained in Natural Sciences at the University of Cambridge UK. 

 

The Deciphering Developmental Disorders (DDD) Study (www.ddduk.org) is a translational genomics 

project involving >13,500 families across the UK and Ireland that aims to understand the genetic 

causes of severe developmental disorders using family-based exome sequencing and microarrays. 

More than a decade since recruitment began, we continue to return likely diagnostic variants via 

DECIPHER (https://www.deciphergenomics.org/), and >5,000 families have now received a precise 

molecular diagnosis for their condition, spanning >800 single gene disorders. We have also 

performed multiple burden analyses of de novo and inherited variants to discover >60 novel 

disorders, and investigated the contribution of mosaicism and incomplete penetrance. Through its 

genomic analysis of a large cohort using a hybrid clinical-research model, the DDD Study shows how 

the fusion of clinical expertise, genomic science, and bioinformatics can drive diagnosis and discovery 

in rare disease. 
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Dr. Robert Scott 

GSK 

Invited talk 

Genetics and Genomics in Drug Discovery and Development 

Friday 19th April 9:30 

Robert Scott is Vice President and Head of the Human Genetics and Genomics department at GSK. 

His team uses human genetic and genomic insights to identify therapeutic targets with the highest 

potential and to guide their development into transformative medicines for patients. This work is 

done in partnership across GSK and through a range of industrial and academic partnerships, 

including with UK Biobank, Our Future Health, 23andMe, The Broad Institute and Universities of 

Oxford and Cambridge.  

Robert is a member of the UK National Genomics Board, a member of the UK Life Sciences Council 

Health Data Industry Group, and a Founding Industry Member and Scientific Advisory Board member 

of the Our Future Health study.  

 

Robert joined GSK in 2016 from the Medical Research Council Epidemiology Unit, University of 

Cambridge. Robert was awarded an MRC Career Development Fellowship at the University of 

Cambridge in 2009, and progressed to lead a number of large-scale international collaborative efforts 

studying the aetiology and sequelae of cardiometabolic disease in the years that followed. He has 

published over 100 peer-reviewed articles in a range of leading journals. 

 

In 2015, GSK scientists published the first insights describing and quantifying the role of human 

genetic evidence in the approval of new drugs, suggesting that targets with human genetic support 

were around twice as likely to be approved as those without. In the last decade, there has been an 

explosion of genetic and genomic data, and an increasing focus on the use of these data and insights 

across the industry. I will describe the rationale for use of genetic insights in drug discovery and 

development, and how genetic and genomic evidence are developed and deployed at GSK, including 

some recent examples. I will also seek to review the limitations and challenges we face in the 

development and application of genetic evidence, and some future opportunities to improve our 

impact on drug discovery and development.  
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Prof. Jonathan Mill 

University of Exeter 

Invited talk 

Epigenetic and transcriptional pathways to brain disease 

Friday 19th April 10:00 

Jonathan Mill is Co-Head of Department for the Clinical and Biomedical Sciences in the Medical 

School and Professor of Epigenomics at the University of Exeter Medical School where he heads the 

Complex Disease Epigenomics Group. He graduated with a degree in Human Sciences from Oxford 

University, where he took a particular interest in cannibalism, before undertaking his PhD in 

psychiatric genetics at King's College London. He joined Exeter in 2012, establishing a group studying 

the factors controlling transcriptional regulation in the central nervous system, with a focus on the 

role of epigenomic variation in disorders of the brain including schizophrenia, depression, 

Alzheimer’s disease and other types of dementia. 

 

There are many parallels between diabetes and disorders of the human central nervous system, 

including neurodevelopmental and neurodegenerative phenotypes. In this talk I will describe our 

efforts to study the causes and consequences of molecular variation in the cortex, and the role this 

plays in disorders including autism, schizophrenia, Alzheimer’s disease and other forms of dementia. 

Despite major advances in understanding the risk factors (both genetic and environmental) for these 

diseases, the mechanisms involved in the onset and progression of pathology are not fully 

understood and long-term treatments to reverse cellular disease processes in the brain remain 

elusive. Our work aims to characterise the regulatory regions, epigenetic modifications and 

transcriptional patterns defining the different brain regions and cell-types in the human central 

nervous system, and assess their role in neurodevelopment, ageing and disease. I will describe the 

dynamic nature of DNA modifications across human brain development and ageing, and describe the 

impact of genetic variation on the epigenome during the life-course. I will outline how we are using 

novel long-read sequencing approaches to characterise full-length transcripts in the brain, identifying 

evidence considerable isoform diversity in the human cortex and a role for alternative splicing in 

multiple brain disorders. Finally, I will show how these approaches can be used to explore 

mechanistic pathways in diabetes via the profiling of human pancreas tissue and regions of the brain 

involved in the regulation of metabolis 
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Prof. Ewan Pearson 

University of Dundee 

Invited talk 

Precision medicine in diabetes 

Friday 19th April 11:00 

Ewan Pearson is Professor of Diabetic Medicine at the University of Dundee, Visiting Professor at the 

University of Edinburgh, and Honorary Consultant in Diabetes and Endocrinology at Ninewells 

Hospital and Medical School in Dundee. He has recently been appointed as an associate director of 

the British Heart Foundation Data Science Centre, where he leads the Diabetes Data Catalyst. Ewan 

has been awarded the Royal College of Physicians of Edinburgh Croom Lecture, the Diabetes UK RD 

Lawrence Lecture and Dorothy Hodgkin Lecture, and the EASD Minkowski Award. He was recently 

elected to be a Fellow of the Royal Society of Edinburgh. 

Ewan’s research interests have been in the phenotypic and genotypic determinants of drug response 

in diabetes, and in stratified approaches to the management of diabetes. Ewan’s earlier work 

established that patients with monogenic diabetes did not need insulin treatment (Lancet 2003, 

NEJM 2006), paving the way for 1000s of patients to transition off long term insulin treatment onto 

oral medication. Ewan has recently been awarded £2.8M from the Chief Scientists Office to 

implement precision diabetes care within NHS Tayside. 

This talk will discuss advances in precision medicine and pharmacogenetics in diabetes. I will 

highlight recent work on how phenotypic variation matters, and how this maps to genetic variation, 

and will provide an overview of how genetic variants alter glycaemic response to commonly used 

diabetes drugs and how these inform on disease and drug mechanism. I will finish with an overview 

of iDiabetes – an intelligent diabetes platform that we will be using to implement precision diabetes 

care in Tayside in 2024. 
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Dr. Miriam S. Udler, MD, PhD 

Massachusetts General Hospital, Harvard Medical 

School, Broad Institute of MIT and Harvard 

Invited talk 

Are genetic diabetes clusters ready for the clinic?  

Friday 19th April 11:30 

Miriam S. Udler, M.D, Ph.D. is a practicing endocrinologist at Massachusetts General Hospital (MGH) 

and an Assistant Professor at Harvard Medical School. Dr. Udler is the founding director of the MGH 

Diabetes Genetics Clinic, which provides genetic testing, counseling, and management to patients 

with monogenic forms of diabetes. She is also an Associate Member of the Broad Institute of MIT 

and Harvard. Her research team focuses on genetic contribution to diabetes risk and clinical 

applications of genomic data, including using genetics to identify atypical forms of diabetes and to 

dissect disease heterogeneity. 

 

The vast discovery of genetic contribution to type 2 diabetes offers an important opportunity to gain 

insight into disease mechanisms and potentially identify disease endotypes. Dr. Udler and her team 

have developed approaches to perform physiologically informed clustering of disease genetic 

variation. These genetic clusters can be used to generate process-specific polygenic scores, which 

inform on disease heterogeneity as well as cellular and molecular phenotypes. Dr. Udler will describe 

current progress in the development of type 2 diabetes genetic clusters and process-specific 

polygenic scores, with a focus on potential clinical applications. 
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Amélie Bonnefond PhD 

INSERM 

Invited talk 

The impact of rare variants in common diabetes and obesity towards 

precision medicine 

Friday 19th April 12:00 

Amélie Bonnefond graduated with a PhD from University of Lille in 2010. Her scientific career has 

been focused on the dissection of the genetic etiologies of type 2 diabetes and obesity in order to 

elucidate their pathophysiology towards a better stratification of the patients and a putative 

identification of new drug targets. She is Research Director at the INSERM/CNRS 1283/8199 unit and 

heads a team tackling genetics and genomics of type 2 diabetes and obesity. She is the current 

scientific director of the LIGAN-PM platform dedicated to the use of next-generation sequencing in 

precision medicine. She has published >150 peer-reviewed scientific papers. She was laureate of the 

2012 Rising Star award from EASD, the 2018 Auguste Loubatières award from the French-speaking 

Association for Diabetes (SFD), the 2021 Minkowski award from EASD, and two European Research 

Council Grants (Starting in 2016 and Consolidator in 2022). 

 

During this presentation, Amélie Bonnefond will highlight the significance of investigating rare 

variants in the pathophysiological advancements of type 2 diabetes and obesity. She will introduce 

the concept of oligogenic forms of diabetes and obesity and demonstrate how studying these forms 

(notably via functional genetics) can lead to new pathophysiological insights and even the discovery 

of novel therapeutic targets. 

 

 

 

 

 

 

 

 



#SGGDExeter2024  25 
 

Oral presentations 

Alicia Huerta-Chagoya 

Broad Institute of Harvard and MIT 

Oral presentation 

Wednesday 17th April 15:30 
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Miriam Samuel 

Queen Mary University of London 

Oral presentation 

Wednesday 17th April 15:45 
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Gareth Hawkes 

University of Exeter 

Oral presentation 

Wednesday 17th April 16:00 

Identifying rare non-coding regulatory regions for HbA1c using Whole Genome Sequences 

 

 

 

 

 

 

 

 

G. Hawkes1, R.N. Beaumont1, A.R. Wood1, K. A. Patel1, A. Murray1, L. M. Jackson1, I. 

Barroso1, C. F. Wright1, T. M. Frayling1,2, A. K. Manning3, M. N. Weedon1 

1 Clinical and Biomedical Sciences, Faculty of Health and Life Sciences, University of Exeter, 
Exeter, UK 
2 Faculty of Medicine, Department of Genetic Medicine and Development, CMU, Geneva, 
Switzerland 
3 Broad Institute, Boston, USA 

 
Most sequence-based association studies for common human phenotypes have focussed on 
common variants, and rare variants that reside in the coding regions of the genome. 
However, the recent release of whole-genome-sequence (WGS) data in 500,000 individuals 
in the UK Biobank, provides an unprecedented opportunity to examine rare, non-coding 
variants and their contribution towards the genetic architecture of common traits. 

We performed a WGS analysis for glycated haemoglobin (HbA1c) in 427,586 
individuals from UK Biobank to identify novel rare (<0.1% minor allele frequency, MAF) non- 
coding genetic associations, and replicated our results in 48,169 individuals of European 
ancestry in All of Us with measured HbA1c. We classified variants into coding, proximal- 
regulatory and intergenic-regulatory, and further stratified by measures of conservation, 
constraint and deleteriousness. 

We identified 17 rare non-coding variant aggregates after adjusting for common 
genetic variation (>0.1% MAF), 5 of which would not have been identified by single variants 
alone. Our results implicate long non-coding RNA, and regulation of genes involved in 
glycolysis, blood-cell turnover and glucose uptake. We also identified 16 rare non-coding 
single variants, with effects sizes ranging from -2.28 mmol/mol [-2.37, -2.20, P = 1.47e-14], a 
constrained regulatory variant proximal to ZC3H18, to 1.97mmol/mol [1.92, 2.02, P = 1.04e- 
26], an intronic variant in LUC7L. In the small (11% discovery sample size) replication 
dataset, 15/16 were directionally consistent, and 6/16 replicated at P<0.05, consistent with 
our findings being true positives. 

Our findings demonstrate the importance for rare non-coding variant discovery for 
glycaemic traits, which may lead to novel gene targets. 
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Robin Beaumont 

University of Exeter 

Oral presentation 

Wednesday 17th April 16:15 

Rare variant associations with birth weight highlight genetic links with later metabolic 
health 

Robin N. Beaumont1,Katherine A. Kentistou2, Brandon E. M. Lim1, Lena R. Kaisinger2, Luke 

Sharp1, Kashyap A. Patel1, Gareth Hawkes1, Eugene J. Gardner2, Andrew R. Wood1, Yajie 

Zhao2, Felix R. Day2, Ken K. Ong2,3, Rachel M. Freathy1, John R. B. Perry2,4 

 

1. Department of Clinical and Biomedical Sciences, Faculty of Health and Life Sciences, 

University of Exeter, Exeter, UK 

2. MRC Epidemiology Unit, University of Cambridge School of Clinical Medicine, Box 285 

Institute of Metabolic Science, Cambridge Biomedical Campus, Cambridge CB2 0QQ, UK 

3. Department of Paediatrics, University of Cambridge, Cambridge CB2 0QQ, UK 

4. Metabolic Research Laboratory, Wellcome-MRC Institute of Metabolic Science, University 

of Cambridge School of Clinical Medicine, Cambridge CB2 0QQ, UK 

Lower birth weight (BW) is associated with later Type 2 Diabetes (T2D) risk. Genome-wide 

association studies of birth weight have identified common variants in >240 genomic regions, 

including several T2D loci. However, causal genes remain mostly unknown. Rare variant 

associations may highlight genes linking BW with later metabolic health, but to date few rare 

variants are known to influence BW. 

We annotated rare (minor allele frequency <0.1%) protein-truncating or high-impact missense 

variants in whole exome sequence data in UKBiobank for up to 252,329 participants with self-

reported own BW (fetal variants), and 195,653 mothers who reported BW of first child 

(maternal variants). Variants within each gene were collapsed to perform gene burden tests. 

We identified 11 genes with rare fetal variant BW effects (P<1.5x10-6), of which 2 also showed 

maternal effects (P<1.6x10-6). One additional gene (ADAMTS8) showed maternal effects only. 

We observed directionally consistent associations in an independent sample (n=45,622; sign 

text P=0.01). Of the associated genes, IGF1R, PAPPA and PAPPA2 have roles in insulin-like 

growth factor (IGF) bioavailability and signalling. PPARG, INHBE and ACVR1C are involved 

in adipose tissue regulation, while PPARG is also implicated in placental angiogenesis. Rare 

BW-raising variants INHBE and ACVR1C also showed favourable adiposity associations in 

adults, while rare BW-lowering variants in IGF1R increase T2D risk. Other identified genes 

were NOS3, NRK, ADAMTS8, HGS, ZBTB10, and MED7. 

Analysis of rare coding variants identified key regulators of IGF bioavailability and signalling, 

fetal adipose tissue and fetoplacental angiogenesis as determinants of BW, with relevance to 

long-term metabolic health. 
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Ailsa MacCalman 

University of Exeter 

Oral presentation 

Thursday 18th April 14:45 

Ultra-deep targeted transcriptome sequencing identifies isoform diversity across human pancreatic 

development 

Ailsa MacCalman, Elisa De Franco, Szi Kay Leung, Rosie Bamford, Aaron Jeffries, Nick Owens, 

Jonathan Mill.  

Introduction- 
Understanding transcriptional isoform diversity during human pancreas development can shed 
new light on gene regulation and aid the interpretation of apparently non-coding variants in 
individuals with monogenic diabetes. Our current understanding of this diversity is limited due to 
scarcity of fetal tissue. In this study, we used targeted long-read RNA sequencing to characterise 
isoform abundance and diversity resulting from alternative splicing events across human 
pancreatic development. 

Methods-  
We performed targeted long-read RNA sequencing using Oxford Nanopore Technologies on 31 
human fetal pancreatic samples spanning 6 – 21 post conception weeks. We targeted 45 genes, 
including aetiological genes for monogenic diabetes and congenital hyperinsulinism, as well as 
genes critical for pancreas development and function.  

Results- 
We detected extensive isoform diversity in the 45 target genes, with the identification of >900 
novel transcripts. Long-read sequencing enabled the identification of multiple alternative splicing 
events (e.g. exon skipping). Of note, we identified > 600 novel exons within the transcripts of the 
45 genes of interest. Seven genes were characterized by dramatic changes in major isoform usage 
across pancreas development (CNOT1, PAX6, STAT3, GATA4, FICD, NEUROG3, ZBTB20). For 
instance, PAX6 was found to have 33 differentially expressed transcripts, with > 18% being 
identified as novel.  

Interpretation- 
We find widespread evidence of AS events including the presence of novel exons, which have 
potential clinical relevance in identifying novel causes of disease. We confirm the importance of 
AS in the human pancreas in dramatically increasing transcriptional diversity, representing an 
important mechanism underpinning gene regulation across development.  
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Amna Abdel Khamis 

University of Lille 

Oral presentation 

Thursday 18th April 15:00 
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Ozvan Bocher 

Institute of Translational Genomics, Helmholtz Zentrum München 

Oral presentation 

Thursday 18th April 15:15 
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Ann Madsen 

Steno Diabetes Center Aarhus 

Oral presentation 

Thursday 18th April 15:30 
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Sadia Saeed 

University of Lille 

Oral presentation 

Thursday 18th April 16:15 

Homozygous mutations in SREK1 linked to a new condition of syndromic obesity 

Sadia Saeed1,2,3 , Anna-Maria Siegert4 , Loraine Tung4 , Roohia Khanam5 , Qasim M Janjua6 , Jaida 

Manzoor7 , Brian Y. H. Lam4 , Sherine Awad4 , Bénédicte Toussaint2,3, Emmanuel Vaillant2,3, Souhila 

Amanzougarene2,3, Mehdi Derhourhi2,3 , Stephen O'Rahilly4 , Anthony P. Goldstone8 , Amélie 

Bonnefond1,2,3 , Muhammad Arslan5 , Giles S.H. Yeo4 , and Philippe Froguel1,2,3 1  

Inserm UMR 1283, CNRS UMR 8199, EGID, Institut Pasteur de Lille, Lille, France; 2University of Lille, 

Lille University Hospital, Lille, France; 3Department of Metabolism, Digestion and Reproduction, 

Imperial College London, London, UK; 4Medical Research Council Metabolic Diseases Unit, 

Wellcome-MRC Institute of Metabolic Science - Metabolic Research Laboratories, University of 

Cambridge, Cambridge, United Kingdom; 5School of Life Sciences, Forman Christian College, Lahore, 

Pakistan; 5KAM School of Life Sciences, Forman Christian College, Lahore, Pakistan; 6 College of 

Medicine & Health Sciences, National University of Science and Technology, Sohar, Oman; 

7Department of Paediatric Endocrinology, Children’s Hospital, Lahore, Pakistan; 8 Department of 

Brain Sciences, Faculty of Medicine, Imperial College London, London, UK  

Introduction: Mendelian forms of obesity have revealed brain circuits that play a crucial role in 

regulating appetite. Research on the Severe Obesity in Pakistani Population (SOPP) cohort, consisting 

of consanguineous families, has expanded this knowledge by identifying novel genes like ADCY3 and 

P4HTM, linked to severe obesity and related abnormalities. 

 Methods: We employed a gene-centric analysis using MiST method on exome data from SOPP 

(n=492) and >1000 subjects from general population to identify genes with potentially deleterious 

homozygous variants in the cases. We conducted functional analyses on iPSCderived hypothalamic 

neurons, complemented by RNA sequencing. Subsequently, targeted clinical re-examinations were 

performed.  

Results: MiST analysis revealed three homozygous missense mutations in SREK1 across three 

unrelated individuals presenting with hyperphagic obesity and neurodevelopmental delay. This gene 

encodes a glutamic acid and lysine-rich protein that plays a role in RNA splicing. These mutations 

comprise two variants located in the N-terminus RNA recognition domains (P95L, T194M) and one 

within the C-terminus (E601K). SREK1 is expressed throughout the hypothalamus and structural 

predictions suggested these mutations adversely affect RNA-binding capabilities. Functional assays 

on iPSC-derived hypothalamic neurons revealed that these SREK1 variants precipitate the 

downregulation of SNORD115 and SNORD116, with the latter known to cause hyperphagia and 

weight gain in Prader-Willi Syndrome (PWS). Clinical reassessment of the patients identified several 

phenotypic characteristics consistent with PWS, further supporting our genetic and functional 

findings. Interpretation: We identified a novel form of syndromic obesity due to recessive mutations 

in SREK1 associated with clinical and molecular disturbances paralleling those seen in PWS. 
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Thomas Laver 

University of Exeter 

Oral presentation 

Thursday 18th April 16:30 
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Endrina Mujica 

Uppsala University, Sweden 

Oral presentation 

Thursday 18th April 16:45 
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Yue Tong 

University of Brussels 

Oral presentation 

Thursday 18th April 17:00 

Homozygous and Heterozygous INS Mutations Cause Divergent Clinical and iPSC-Derived β-Cell 

Phenotypes 

Authors and affiliations 
Yue Tong1, Marianne Becker2, Ulrike Schierloh2, Ying Cai1, Flávia Natividade da Silva1, Leena Haataja3, 
Federica Fantuzzi1, Toshiaki Sawatani1, Chiara Vinci1, Maria Lytrivi1, Nathalie Pachera1, Peter Arvan3, 
Carine De Beaufort2, Miriam Cnop1; 
1ULB Center for Diabetes Research, Université Libre de Bruxelles, Brussels, Belgium, 2Pediatric 
Endocrinology and Diabetology (DECCP), Centre Hospitalier de Luxembourg, Luxembourg, 3Division 
of Metabolism, Endocrinology & Diabetes, University of Michigan Medical School, Ann Arbor, MI, 
USA. 
 
Introduction 
The heterozygous c.16C>T (p.Arg6Cys, INSR6C) INS mutation has been described to cause monogenic 
diabetes, but its pathogenicity has recently been questioned. INSR6C preproinsulin exhibits impaired 
translocation into the endoplasmic reticulum, potentially affecting insulin secretion. We discovered 
a family with homozygous and heterozygous INSR6C mutations and examined pathogenic 
mechanisms using induced pluripotent stem cell (iPSC) models. 
Methods 
We reprogrammed mononuclear cells from 2 patients into iPSCs, CRISPR/Cas9-corrected the 
mutations and differentiated iPSCs into pancreatic β-cells. 
Results 
A homozygous INSR6C mutation was detected in a girl who developed diabetes at 11 years with 
HbA1c 11.9%, plasma C-peptide 3.3 ng/ml, glycemia 286 mg/dl, no ketoacidosis nor β-cell 
autoantibodies. On hybrid closed loop HbA1c remained >8%. Two homozygous INSR6C uncles 
developed diabetes at 9 and 20 and were insulin-treated. Her heterozygous father developed 
diabetes at 32, and mother impaired glucose tolerance at 41. We differentiated the proband’s and 
father’s iPSCs into INSR6C β-cells. Western blots showed 5.3- and 2.0-fold higher preproinsulin-to-
proinsulin ratio in homozygous and heterozygous INSR6C β-cells, respectively, compared with 
corrected cells. Homozygous β-cells showed 2.9- and 4.0-fold lower proinsulin and insulin contents, 
respectively, while heterozygous cells had normal levels. Glucose-stimulated insulin secretion was 
2.7- and 2.4-fold lower in homozygous and heterozygous β-cells, respectively; forskolin-stimulated 
secretion was impaired in homozygous cells only. 
Interpretation 
The homozygous INSR6C mutation causes β-cell preproinsulin accumulation, reduces proinsulin and 
insulin content and impairs insulin secretion, triggering early-onset insulin-dependent diabetes. The 
heterozygous INSR6C causes a much milder β-cell phenotype, consistent with accumulating genetic 
evidence suggesting lack of pathogenicity. 
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Daniel Rosoff 

University of Oxford 

Highly commended poster No: 1 
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Jan-Inge Bjune 

University of Bergen 

Highly commended poster No: 2 

Irx3 controls a sumoylation-dependent epigenetic switch between adipogenesis and osteogenesis 

Jan-Inge Bjune1,2,3, Samantha Laber4, Laurence Lawrence-Archer1,3, Xu Zhao5, Shuntaro Yamada6, 

Niyaz Al-Sharabi6, Kamal Mustafa6, Pål R. Njølstad1,7, Melina Claussnitzer1,8,9,10, Roger D. Cox4, Pierre 

Chymkowitch5*, Gunnar Mellgren1,2,3*† and Simon N. Dankel1,2,3*† 

 

1 Mohn Research Center for Diabetes Precision Medicine, Department of Clinical Science,   University 

of Bergen, N-5021 Bergen, Norway 

 
2 Mohn Nutrition Research Laboratory, Department of Clinical Science, University of Bergen, N-5021 

Bergen, Norway 

 
3 Hormone Laboratory, Department of Medical Biochemistry and Pharmacology, Haukeland 

University Hospital, N-5021 Bergen, Norway 

 
4 Medical Research Council Harwell Institute, Mammalian Genetics Unit, Harwell Campus, 

Oxfordshire, OX11 0RD, UK 

 
5 Department of Biosciences, Faculty of Mathematics and Natural Sciences, University of Oslo, P.O. 

Box 1066 Blindern, 0316 Oslo, Norway 
 

6 Center of Translational Oral Research-Tissue engineering, Department of Clinical Dentistry, 

University of Bergen, Norway 

 
7 Department of Pediatrics and Adolescents, Haukeland University Hospital, N-5021 Bergen, Norway 

 
8 The Novo Nordisk Foundation Center for Genomic Mechanisms of Disease, Broad Institute of MIT 

and Harvard, Cambridge, MA 02142, USA 

 
9 Diabetes Unit and Center for Genomic Medicine, Massachusetts General Hospital, Boston, 

Massachusetts, 02114, USA 

 
10 Department of Medicine, Harvard Medical School, Boston, MA 

 
† Contributed equally 

 

 

 

 



#SGGDExeter2024  40 
 

Vasiliki Lagou 

University of Surrey 

Highly commended poster No: 3 
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Uppsala University 

Highly commended poster No: 4 
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Yun Huang 

University of Copenhagen 

Highly commended poster No: 5 
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EGID Ligan team, Lille 
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Amber Luckett 

University of Exeter 

Poster No: 13 

Type 1 diabetes polygenic risk contributes to phenotypic presentation in monogenic 
autoimmune diabetes 
 
AM Luckett1, G Hawkes1, E De Franco1, MN Weedon1, AT Hattersley1, RA Oram1,2, MB 
Johnson1 

 
Affiliations: 

1. Clinical and Biomedical Science, Faculty of Health and Life Sciences, University of 
Exeter, Exeter, UK 

2. Royal Devon University Healthcare NHS Foundation Trust, Exeter, UK 
 
Introduction:  
 
Disease causing variants in key immune homeostasis genes can lead to monogenic 
autoimmune diabetes. These individuals present with highly variable syndromes of 
autoimmunity however the mechanism underlying this variability is not understood. We 
aimed to determine whether type 1 diabetes (T1D) polygenic risk contributes to phenotypic 
presentation in monogenic autoimmune diabetes. 
 
Method:  
 
We used the 67 SNP T1D genetic risk score (GRS) model to determine polygenic risk in 63 
individuals with monogenic autoimmune diabetes (AIRE n=3, FOXP3 n=36, IL2RA n=5, 
STAT3 n=7, TNFAIP3 n=1, and LRBA n=11) and 200 non-autoimmune neonatal diabetes 
(NDM) controls (ABCC8 n=22, KCNJ11 n=70, INS n=74, EIF2AK3 n=34). We used 
population-based controls without diabetes (n=10,405) as a comparator. 
 
Results:  
 
Individuals with monogenic autoimmune diabetes had higher GRS (mean 11.28; 95% CI 
10.75-11.82) vs. non-autoimmune NDM (mean 9.72; 95% CI 9.40–10.04, P=9.04x10-6) or 
controls (mean 10.26; 95% CI 10.22–10.31, P=8.97x10-4). This was driven by monogenic 
autoimmune diabetes cases having higher Class II HLA genetic risk score (mean= 0.36 vs. 
NDM -0.78, P=9.86x10-6) due to higher frequency of the DR3/DQ2.5 T1D risk haplotype (P= 
1.20x10-15). We saw similar results when restricting analysis to individuals of European 
ancestry only. A GRS cut-off based on 25th centile of T1D cases would identify 89% of 
monogenic diabetes for gene discovery studies. 
 
Interpretation:  
 
Polygenic risk, particularly HLA class II, likely contributes to clinical presentation in 
monogenic autoimmune diabetes. Despite this, the GRS remains useful in identifying 
monogenic autoimmune diabetes cases from more common polygenic autoimmune 
diabetes.  
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Alice Williamson 

Queen Mary University of London  

Poster No: 15 

Genetic architecture of fat and lean mass across body compartments in men and 
women 
 
Alice Williamson1,2, Laura B L Wittemans3,4,2, on behalf of the Body Composition Genomics 
Consortium 
 
1. Precision Healthcare University Research Institute (PHURI), Queen Mary University of 
London, UK; 2. MRC Epidemiology Unit, Institute of Metabolic Science, University of 
Cambridge, UK; 3. Big Data Institute at the Li Ka Shing Centre for Health Information and 
Discovery, University of Oxford, Oxford, UK; 4. Nuffield Department of Women’s and 
Reproductive Health, Medical Sciences Division, University of Oxford, Oxford 
 
Disclosures: Laura B L Wittemans is now an employee of Novo Nordisk.  
 
Introduction: Genetic analyses of overall adiposity and fat distribution have primarily focused 

on simple measures of body size (e.g., body mass index; BMI) or fat distribution (e.g., BMI-

adjusted waist-hip ratio; WHR), important contributors to cardiometabolic disease risk. 

However, these simple measures do not explain the full spectrum of fat distribution across all 

body compartments nor consider lean mass. Dual X-ray absorptiometry scans (DEXA) provide 

greater insight into regional body composition.  

 

Methods: We conducted fixed-effect genome-wide association study (GWAS) meta-analysis 

for 31 DEXA-derived regional fat and lean mass traits, including 74,554 individuals of 

European ancestry across 7 studies. Sex-stratified GWAS analyses allowed identification of 

sex-dimorphic loci. Cross-ancestry comparison included an additional 4,701 individuals of 

Qatari ancestry.  

 

Results: We identified 679 independent signals (P<5x10-8) after cross-trait fine mapping. Of 

these, 384 were specific to fat mass compartments, with limited overlap with signals for 

commonly used measures such as BMI (8%) or BMI adjusted WHR (48%), despite their much 

larger sample sizes. In Qatari-only analyses, 372 of these loci also had a significant signal 

(P<5x10-5). We identified substantial differences in genetic effects between sexes on large 

body compartments, specifically peripheral fat distribution in the legs. Deep molecular and 

clinical phenotyping identified subsets of loci with distinct metabolic effects on human health. 

 

Interpretation: This is the first large-scale study to identify the complex genetic architecture 

and sex differences of both fat and lean mass. This study demonstrates the value in going 

beyond simple indices to investigate the mechanisms influencing body composition. 
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98% of pancreatic agenesis cases are caused by variants disrupting gene regulation in 

development 
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1 Department of Clinical and Biomedical Science, University of Exeter Medical School, UK   
 
Introduction: Pancreatic agenesis (PA) is a rare congenital disorder resulting from failure of 
pancreas development, presenting as neonatal diabetes with exocrine insufficiency.  
Pathogenic variants affecting 8 genes, all regulators of transcription (CNOT1, GATA4, 
GATA6, ONECUT1, PDX1, PTF1A, RFX6, and ZNF808), are known to cause PA with 
phenotypic variability within and between genetic subtypes. Studying individuals with PA is 
important to characterise the disease’s clinical course and gain insight into essential gene 
regulation during pancreatic development.  
  
Methods: We assessed the genetic and clinical features of 130 individuals (from 125 
families) with PA confirmed by MRI and/or biochemical analysis. The 8 PA genes were 
analysed by Sanger and/or next-generation sequencing (targeted, exome or genome 
sequencing) in all individuals. 
  
Results:  Disease-causing variants were identified in 122/125 probands (98%), and 4/5 
affected siblings, most commonly recessive PTF1A-enhancer variants (44 probands, 
35.2%), followed by GATA6 haploinsufficiency (37/125, 29.6%). Variants in PTF1A, PDX1, 
GATA4, RFX6, ZNF808, and CNOT1 were rarer. No ONECUT1 variants were identified.  
 
All individuals had low birthweight (median Z-score: -3.16) and early diabetes diagnosis 
(median age: 2 weeks), with no significant differences between aetiologies. 108/130 (83%) 
individuals had extra-pancreatic features. Cardiac malformations were most common (n=43) 
and associated with GATA6 variants. Other common features included anaemia (n=18) and 
hepatic dysfunction (n=12). 
 
Interpretation: Our study of the largest PA cohort to date characterises the genotypic and 
phenotypic variability of PA. Our finding that 98% of PA cases are caused by variants 
disrupting transcriptional regulators highlights their essential roles in human pancreas 
development. 
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The metabolic phenome of the hepatoprotective HSD17B13 splice variant rs72613567:TA suggests 

higher lactate clearance 

 

Introduction & Objective: A common (~25%) splice variant rs72613567:TA in hydroxysteroid 

dehydrogenase 17-beta 13 (HSD17B13) was shown to reduce the risk of hepatic fibrosis and 

cirrhosis. The mechanism underlying the protective function remains unclear. 

Methods: Carriers (n=647 of 1353) of the splice variant in the cohort of the German Diabetes Study 

(GDS) were identified by reverse transcription-polymerase chain reaction. Phenotyping comprised 

hepatic lipid content (HLC) and liver energy metabolism (inorganic phosphate (Pi), γATP by 1H/31P-

magnetic resonance spectroscopy), insulin secretion, hepatic and whole-body insulin sensitivity 

(Botnia clamps with [6,6-²H2]glucose), physical fitness (spiroergometry with lactate assessment), 

resting energy expenditure during fasting and clamp (indirect calorimetry) including up to 2331 

measurements and covering repeated visits over 15 years.  

Results: Compared to non-carriers, carriers of the hepatoprotective minor allele showed similar 

hepatic insulin sensitivity and γATP, but higher HLC and Pi, lower alanine aminotransferase (ALT) 

levels and an attenuated lactate increase after reaching the anaerobic threshold (VO2AT) 

(pinteraction=2E-11). This genetic modification associates with post-exercise lactate rise and was 

driven by elevated fasting plasma glucose levels (pinteraction=5E-4). Fasting endogenous glucose 

production, insulinemia, glycemia, energy expenditure, insulin sensitivity (M-value) and secretion 

were similar between groups. Only female carriers showed lower physical fitness (VO2 peak and 

VO2AT). 

Interpretation: Higher hepatic Pi suggests alterations of hepatic energy metabolism in carriers of the 

hepatoprotective variant. The blunted increase in lactate post VO2AT, depending on fasting glucose 

levels, highlights a potential link between the HSD17B13 variant and altered lactate kinetics during 

anaerobic exercise in diabetes. 
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Introduction:  

Increased visceral fat, independent of BMI, is a risk factor for T2D, but the underlying genetics 

are largely unknown. A recent GWAS identified a novel genomic risk locus (11q23.3) for 

visceral adiposity and T2D, but the associated SNPs are non-coding, impeding biological 

interpretation. 

Methods: 

Towards uncovering the mechanisms involved, SNPs in high LD with the tag-SNP at 11q23.3 

were identified using HaploReg, and ENCODE epigenetic data was interrogated to predict cell 

types with associated active enhancers. To experimentally validate the predicted enhancer 

regions, DNA segments were cloned from patients with risk vs protective haplotype and 

analyzed in vitro by luciferase reporter assays in cultured preadipocytes. In segments with 

genotype-dependent enhancer activity, SNPs were mutated individually in vitro to assess 

causality. Upstream mediators were inferred via TF-binding predictions. 

Results:  

We have identified five candidate causal SNPs that likely act in adipose-derived mesenchymal 

stem cells (ASCs). Among these, rs1799993 is situated in the binding site of the RARB 

repressor of visceral adipogenesis, and is predicted to disrupt its binding in risk-carriers. 

Genomic and epigenetic editing of the predicted causal SNPs, followed by RNA-seq, is being 

performed in ASCs to validate the causal SNPs and identify downstream target genes. 

Interpretation: 

We have applied a variant-to-function approach to investigate the mechanisms underlying the 

11q23.3 risk locus for visceral adiposity. Identifying likely causal SNPs has enabled prediction 

of upstream mechanisms related to retinol signaling. Further experiments will determine 

whether risk carriers of rs1799993 exhibit increased visceral adipogenesis due to disruptions 

in this signaling pathway. 
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Systematic Genetic Analysis achieved 57.1% of detection rate in Japanese MODY patient. 

Introduction: Maturity-Onset Diabetes of the Young (MODY) is a diabetes mellitus subtype 

caused by single genes. The detection rate of the responsible gene is reported to be 27% in 

the United Kingdom, indicating that the causative gene remains unknown in three-quarters of 

clinically diagnosed MODY cases. To improve the detection rate, we applied a 

comprehensive genetic testing using whole exome sequencing (WES) followed by Multiplex 

Ligation-dependent Probe Amplification (MLPA) and functional analyses.  

 

Methods: A cohort of 21 participants recruited from the Tokyo Women’s Medical University 

Diabetes Center from April 2020 to March 2022, who met the following clinical criteria of 

MODY was investigated. WES was performed first, followed by MLPA analysis for 

participants who were negative on the basis of WES. Undetermined variants were analyzed 

according to their functional properties. 

 

Results: WES identified 7 pathogenic variants; 3 in HNF1A (c.327-1G>A, p.Gln176Ter, 

p.Arg131Trp), 1 each in HNF4A (p.Arg112Gln), GCK (p.Cys382Ter), ABCC8 (p.Gly1478Arg), 

and WFS1 (p.Asn746Lysfs*13). We also identified 3 novel likely pathogenic variants in 

GCK(p.Asp363Gly, p.Ser445Arg), PDX1 (p.Glu145Lys), functional analyses revealed that 1 

in 3 variants was pathogenic. MLPA analysis applied to the remaining 13 undetermined 

samples identified 4 cases with pathogenic CNVs, 3 in HNF4A and 1 in HNF1B. 

 

Interpretation: Pathogenic variants were identified in 12 participants (12/21, 57.1%) – the 

highest rate reported to date. Notably, one-third of the participants had CNVs in HNF4A or 

HNF1B, indicating a limitation of WES-only screening. 
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Abstract 

Introduction Micro- and macrovascular complications are common among persons with type 

2 diabetes. Recently there has been growing interest to investigate the potential of circulating 

small non-coding RNAs (sncRNAs) as biomarkers and drivers of the development of diabetic 

complications. In this study we investigate to what extent circulating sncRNAs levels associate 

with prevalent diabetic kidney disease (DKD) in persons with type 2 diabetes. 

Methods Plasma sncRNAs levels were determined using sRNA-seq, allowing detection of 

miRNAs, snoRNAs, piRNAs, tRNA-fragments and various other sRNA classes. We tested for 

differentially expressed sncRNAs in persons with type 2 diabetes, with DKD (n=69) or without 

DKD (n=405). In secondary analyses, we also tested the association with eGFR, albuminuria 

(UACR) and the plasma proteome.  

Results In total seven sncRNAs were significantly associated with prevalent DKD (PFDR≤0.05). 

Although miRNAs represent the majority of the sncRNAs measured (64%) only one miRNA 

was significantly associated while the majority of the significant sRNA belonged to the snoRNA 

class (71%). Similar results were observed for eGFR and UACR. High expression of these 

circulating sncRNAs in tissues other than kidney suggest a role in inter-organ communication. 

In addition, the seven sncRNAs, and especially piR-019825, were associated with plasma 

levels of 80 proteins of which several have known associations with kidney function.   

Interpretation Small ncRNAs present in the circulation associate with DKD in persons with 

type 2 diabetes. Further studies are warranted to explore their biomarker potential and 

elucidate the biological role of sncRNA in DKD and in particular snoRNAs and piR-019825.  
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Associations of Combined Genetic and Lifestyle Risks with Incident T2D in the UK 

Biobank 

 

Introduction: To determine whether unhealthy lifestyle behaviors were associated with 

similar increases in the risk of incident T2D among individuals with low, intermediate, and 

high genetic risk, we performed a genetic risk score (GRS) by lifestyle interaction analysis 

within 460,133 individuals from the UK Biobank.  

 

Methods: Multi-ancestry GRS were calculated by summing the effects of 1,286 T2D-

associated variants (number of risk alleles multiplied by the reported effect size); low, 

intermediate, and high GRS were defined by tertiles of GRS. We used baseline self-reported 

data on smoking, BMI, physical activity, and diet to categorize participants as having an 

ideal, intermediate, or poor level of lifestyle factors. Cox proportional hazards regression 

models were used to generate adjusted hazards ratios (HR) and associated 95% confidence 

intervals (95% CI).  

 

Results: During follow-up (median 8.9 years), 21,569 (4.7%) participants developed T2D. 

GRS (P<2e-16) and lifestyle classification (P<2e-16) were independently associated with 

increased risk for T2D. Compared with “ideal” lifestyle in the lowest genetic risk strata, 

individuals with a “poor” lifestyle had substantially increased risk for T2D in all genetic risk 

strata, with adjusted HR ranging from 7.5 (low genetic risk; 95% CI 5.81-9.74) to 29.5 (high 

genetic risk; 95% CI 23.77-36.53). Results were consistent when using ancestry-specific 

GRS and in analyses stratified by sex.  

 

Interpretation: Overall, high genetic risk and poor lifestyle were the strongest risk factors for 

incident T2D. Individuals at all levels of genetic risk greatly mitigate their risk through their 

behavioral lifestyle. 
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Introduction 

Management of common complex diseases such as diabetes is increasingly expected to involve the 

identification of genetic variants that can be translated into clinical care. However, implementing 

solutions that facilitate genomic medicine at scale remains a challenge.  

Methods 

The TRANSLATE project, initiated in 2020, aims to perform whole genome sequencing for the 

identification of rare high-impact monogenic diabetes variants, pharmacogenetic variants and 

polygenic risk scores for 5,500 individuals with type 2 diabetes and 1,000 individuals with gestational 

diabetes across five hospitals in the Capital region of Denmark.  

Results 

Our experiences in TRANSLATE indicate that patients are receptive to genomic precision medicine. 

However, clinicians express concerns about the utility and time requirements of genomic medicine 

and call for more education and information on how to leverage and communicate actionable 

genetic variation. The project has revealed legislative gaps in how data from research and clinical 

settings can be utilized and a lack of infrastructural readiness for movement and accessibility of 

comprehensive genetic data. Preliminary results from the first ~800 patients show a lower than 

expected rate of actionable genetic variation in monogenic diabetes genes, indicating that the impact 

of implementation is context dependent.  

Interpretation 

Overcoming the identified obstacles is essential to realizing the full potential of genomic medicine. 

As the TRANSLATE project continues, more projects are needed to further explore and address the 

challenges of precision medicine implementation. These continued efforts will play a crucial role in 

advancing the use of genomic medicine, ultimately leading to more effective patient care.  
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Introduction 

Monogenic diabetes accounts for approximately 3.5% of patients manifesting diabetes till 30 

years. Majority of these patients had subtypes of Maturity-Onset Diabetes of the Young 

(GCK/HNF1A/HNF4A-MODY). We aimed to describe rare forms of monogenic 

(non)syndromic diabetes in a Czech registry of patients susceptible for monogenic diabetes.    

Methods 

Probands with pathogenic variants in all pancreas-related but major MODY genes were 

selected. Data were obtained from the clinical questionnaires. The genetic testing was 

performed by Sanger sequencing, MLPA, followed by tNGS of 52 (63) genes since 2018.  

Results 

Out of 1903 probands with suspected monogenic diabetes, rare forms were detected in 52 

families (87 persons). Median age at diabetes diagnosis was 17 (13-30) years. Median 

HbA1c reached 58 (45-69) mmol/mol (7.5%; 6.3-8.5%). Insulin was prevailing type of 

treatment (59.7%).  

Gene Persons/families Comorbidities 

HNF1B 27/21 Renal cysts (n=7), hypomagnesemia (n=8), chronic renal 
insufficiency (n=3), kidney transplantation (n=1), kidney 
anomaly (n=3), pancreas atrophy (n=2) 

INS 14/7  

WFS1 8/7 Optic hypoplasia (n=3) 

MT-TL1 14/6 Hearing impairment (n=8), cardiomyopathy (n=2), stroke 
(n=2), heart transplantation (n=1) 

PDX1 8/4  

ABCC8 8/2  

INSR 2/2  

CEL 3/1 Pancreas atrophy and cysts (n=2) 

KCNJ11 1/1  

RFX6 2/1  

Diabetes alone displayed 19 persons with HNF1B, MT-TL1 or WFS1 anomaly.  

Interpretation 

Rare forms of monogenic diabetes caused by variants in 10 genes accounted for 7.1% of all 

families with monogenic diabetes. Genetic diagnosis not only clarify the diabetes aetiology 

but importantly allow to specifically investigate and treat in time additional comorbidities in 

probands with syndromic monogenic diabetes mimicking as “diabetes only” phenotype. 
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A 43-year-old woman was referred for an endocrine genetic consultation due to a diagnosis 

of diabetes around the age of 30, early-onset sensorineural hearing loss, and premature 

ovarian insufficiency. The patient's mother, has also been diagnosed with diabetes, hearing 

impairment and stroke-like episodes.   

Given the family history and the patient's clinical presentation, genetic testing was 

preformed, revealing a mitochondrial DNA mutation M3243 A>G associated with MELAS 

syndrome (Mitochondrial Encephalopathy, Lactic Acidosis, and Stroke-like Episodes) with a 

heteroplasmy level of 19%. 

Based on the genetic findings, a metabolic workup was initiated, leading to the 

recommendation of supplementing with ubiquinol, citrulline, arginine, taurine, riboflavin, and 

alpha-lipoic acid. Medications capable of inducing lactic acidosis, such as metformin and 

statins, were discontinued. SGLT2 inhibitors were also stopped due to concerns about 

ketoacidosis . 

The patient received guidance on emergency arginine therapy in suspected stroke-like 

episodes, characterized by altered consciousness, focal deficits, or seizures. Furthermore, 

comprehensive education on metabolic crises triggered by infections, psychological stress, 

or prolonged fasting was provided, emphasizing the importance of seeking medical attention 

for any changes in her baseline or cognitive status. The significance of updating healthcare 

providers on her medical condition before any surgical intervention was stressed . 

Genetic counseling was recommended for first-degree relatives. This case underscores the 

intricate interplay between mitochondrial disorders and endocrine manifestations, 

emphasizing the importance of a multidisciplinary approach for accurate diagnosis and 

management . 

 

 

 

 

 

 

 

 



#SGGDExeter2024  101 
 

Jarno Kettunen 

Helsinki University Hospital 

Poster No: 57 

 

 



#SGGDExeter2024  102 
 

Rebecca Myers 

Royal Devon and Exeter Hospital 

Poster No: 58 

 

 



#SGGDExeter2024  103 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



#SGGDExeter2024  104 
 

Raymond Kreienkamp 

Boston Children's Hospital 

Poster No: 59 

Type 1 Diabetes Polygenic Scores Improve Diagnostic Accuracy in Pediatric Diabetes 
 
Raymond J. Kreienkamp1,2,3,4, Aaron J. Deutsch2,3,4, Erin Borglund5, Jose C. Florez2,3,4, 
Jason Flannick1,4, Miriam S. Udler 2,3,4. 
 
1Division of Endocrinology, Department of Pediatrics, Boston Children’s Hospital, Boston, 
MA, USA. 
2Diabetes Unit, Massachusetts General Hospital, Boston, MA, USA. 
3Department of Medicine, Massachusetts General Hospital, Boston, MA, USA. 
4Programs in Metabolism and Medical and Population Genetics, The Broad Institute of MIT 
and Harvard, Cambridge, MA, USA. 
5Computational Health Informatics Program (CHIP), Boston Children's Hospital, Boston, MA, 
USA. 
 
Introduction: Classifying pediatric diabetes type accurately is integral to providing optimal 
treatment. Yet, many cases of pediatric diabetes are still misclassified, including 80% of 
monogenic diabetes cases. New tools are needed to help clinicians classify pediatric 
diabetes type. In recent years, two type 1 diabetes (T1D) polygenic scores have been 
developed (Sharp 2018; Onengut-Gumuscu, 2019), utilizing genetics to differentiate T1D 
from other forms of diabetes.  
 
Methods: To assess whether these tools might be helpful in clinical practice, we applied 
these scores to a group of pediatric patients (n=1870) with DNA sequencing data available in 
the Boston Children’s Hospital PrecisionLink Biobank, including 95 individuals with a T1D 
diagnosis.  
 

Results: Patients with a clinical diagnosis of T1D had higher scores compared to controls 

(Wilcoxon rank-sum p<0.00001 for both scores). However, within the T1D group, four 
individuals had scores comparable to controls (less than the 5th percentile for T1D and less 
than the 50th percentile for the population). In one individual, the provider had noted that the 
patient “may have type 2 diabetes despite…the presence of pancreatic autoantibodies but 
this is still hard to determine completely.” The others had subtle clinical features of atypical 
diabetes but had no documentation of monogenic diabetes testing having occurred (not all 
patients follow at Boston Children’s). We now aim to determine if those with low scores had 
a pathogenic variant in known diabetes-causing genes.  
 
Interpretation: These studies demonstrate that T1D polygenic scores may have routine 
clinically applicability and aid in the diagnosis of pediatric diabetes.  
 
Word Count: 248 
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Introduction: Obesity has been shown to impact bone metabolism. Among other regulatory 

factors, adipocyte-derived hormone leptin, and ROS have been implicated in bone turnover. 

Few studies relate to the assessment of bone metabolism in patients with monogenic forms 

of obesity. Here, we investigate bone impairment using bone turnover and oxidative stress 

biomarkers in children with severe obesity with biallelic loss-of-function mutations in LEP, 

LEPR, or MC4R genes.  

Methods: This cross-sectional study included 41 study subjects 1-16 years old, with a BMI 

SDS >3, previously identified with pathogenic mutations in LEP, LEPR, and MC4R, and 16 

age-matched normal-weight controls. Bone-turnover markers osteocalcin (OC), osteopontin 

(OPN), and sclerostin (SOST) were measured by multi-analyte profiling to evaluate bone 

health. Serum leptin, malondialdehyde (MDA), 8-hydroxy-2'-deoxyguanosine (8-OHdG), and 

glutathione (GSH), were assessed by ELISA. 

Results: Serum concentrations of bone formation markers OC and OPN were significantly 

lower in patients with LEP or LEPR deficiency whereas those of bone resorption biomarker 

SOST, were elevated. In contrast, osteogenic markers were significantly increased in subjects 

with MC4R deficiency. Serum MDA and 8-OHdG were significantly higher and levels of 

antioxidant GSH lower in children with deficient leptin signaling (LEP, LEPR) compared to 

MC4R deficient and normal control values.  

Interpretation: The study confirms the pivotal role of leptin in osteogenesis and maintenance 

of bone homeostasis. In the absence of leptin signaling, elevated ROS levels may further 

compromise osteogenesis and exacerbate bone resorption. Use of bone biomarkers provides 

a convenient and sensitive method for evaluation of bone health in children with obesity. 
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New MODY clinic - the same challenges 

Westman L. and Juszczak A. 1 
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UK 

Introduction  

Maturity onset diabetes of the young (MODY) is estimated to account for 0.5-1.2% of the 

diabetes population. An early diagnosis allows personalised treatment and good outcomes. 

Despite 3 decades from discovery of most common genes causing MODY, it remains 

underdiagnosed and genetic diagnosis is established on average more than 10 years after 

the diagnosis of diabetes.  

Methods 

We reviewed hospital records of all patients referred to our MODY clinic since it started 18 

months ago. The aim was to establish outcomes of this clinic including number of patients 

selected for genetic testing, time to genetic diagnosis and treatment change. 

Results  

We have received 133 referrals from June 2022 – Jan 2024. This included 25 individuals 

with already genetically confirmed MODY and 112 new referrals. Diagnosis was changed in 

42.3% (n=56) of patients and 32% (n=42) proceeded to the genetic testing. We diagnosed 

MODY in 17 individuals (40% of genetically tested). The mean time from diagnosis of 

diabetes to the genetic diagnosis was 13 (0-54) years and mean BMI was 25 (30% of 

patients BMI>27). The insulin was stopped in 9 patients and all diabetes treatment was 

stopped in 5 individuals. 

Conclusions 

The genetic diagnosis of MODY remains significantly delayed, which supports dedicated 

MODY clinics and strengthens the role of genetic diabetes nurse. Ongoing education at 

different levels of medical education is needed to improve results.  

Significant increase in the prevalence of obesity should make us consider patients with 

above normal BMI when strong suspicion of MODY exists. 
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Introduction 

GCK-MODY accounts for 30-60% of MODY cases. Inactivating heterozygous mutations in 

GCK lead to mild hyperglycaemia since birth and HbA1c usually not exceeding 64mmol/mol. 

GCK-MODY does not progress to cause complications of diabetes and does not require 

treatment except for pregnancy when mum carries the mutation, but baby does not. 

Case Study  

We report 36-year-old woman diagnosed with gestational diabetes during her first pregnancy 

aged 21 when treated with insulin therapy. Following pregnancy, she underwent an oral 

glucose tolerance test (OGTT) which was consistent with persistent diabetes (2hour glucose 

of 14.9mmol/l) and HbA1c of 73mmol/mol. She was given diagnosis of Type 1 diabetes and 

remained on insulin therapy. In her second pregnancy, genetic testing was triggered and 

confirmed GCK-MODY due to GCK heterozygous mutation (p.L146fs, c.435_436dup). Her 

GAD antibodies were elevated at 34 IU/ml with borderline ZnT8 antibodies so insulin was 

continued. At that point, she was referred to our Monogenic Diabetes Clinic to clarify which 

type of diabetes does she have to guide the treatment.  

Her family history of diabetes was typical of monogenic diabetes with four generations 

involved. Her C-peptide was low at 71pmol/L with glucose of 13.2mmol/l, consistent with 

insufficient endogenous insulin production and together with positive GAD antibodies 

confirmed co-existing type 1 diabetes and GCK-MODY. Advise was given to continue basal-

bolus insulin therapy. 

Conclusion 

It is possible for patients to receive a dual diagnosis of GCK-MODY and Type 1 diabetes or 

type 2 diabetes and treatment of the later should be advised. 
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Introduction 

Discrimination between Type 1 Diabetes (T1D) and other non-autoimmune diabetes is 

becoming increasingly challenging as traditional indicators (BMI/Age/Autoantibody status) are 

no longer reliable. A 10-Single Nucleotide Polymorphism (SNP) Type 1 Diabetes Genetic Risk 

Score (T1D-GRS) has been shown to be highly discriminative and aids in clinical diagnosis 

and prediction of disease progression. Generating this 10-SNP T1D-GRS using Randox 

Biochip Array Technology (BAT) has been shown to be quick, accurate and cost-effective. A 

method has been developed for home sample collection whilst eradicating the need for DNA 

extraction and quantification.  

Methods 

The assay combines established 10-SNP T1D-GRS BAT with a novel sample preparation and 

PCR protocol. Dried Blood Spot (DBS) samples were collected on Whatman 903 Protein 

Saver Cards and prepared using a Randox Blood Card Buffer. These processed DBSs are 

added directly to the PCR allowing for proprietary multiplex PCR and BAT protocol. 143 pre-

characterised clinical samples (TaqMan, University of Exeter) were utilised to evaluate the 

assay. 

Results 

Of 1430 genotypes generated 99.8% concordance was observed and 140/143 (97.9%) 

corresponding T1D-GRSs were correct. Additionally, exogenous substances and DBS stability 

testing yielded 100% genotype and GRS concordance.  

Interpretation 

The use of DBS has been shown to maintain excellent assay performance. Use of a home 

sample collection kit will allow for accelerated turnaround time, greater accessibility to testing 

and reduced costs for the user. This could facilitate the use of T1D-GRS in combination with 

autoantibody testing for screening/prediction of type 1 diabetes, and for improved 

classification of diabetes.   
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Introduction 
Epidemiological studies have demonstrated that individuals with diabetes have an increased 
risk of several types of cancer including colorectal, breast and endometrial. However, the exact 
biological mechanisms responsible for these associations remain unclear. Our aim is to 
investigate the impact of diabetes on the mutational landscape of cancer using a pan-cancer 
approach.  
 

Methods 

We have explored the associations between cancer and diabetes in patients from the 100,000 
Genomes Project. Our cohort (n = 13,577) consists of individuals diagnosed with cancer types 
including adult glioma, bladder, breast, colorectal, endometrial, haematological, 
hepatopancreatobilary, lung, melanoma, oral oesophageal, ovarian, prostate, renal, sarcoma 
and upper gastrointestinal. We used logistic regression to assess the effect of diabetes on 
cancer occurrence across the cohort and tested the impact of sex on these associations. 
 

Results 

We identified 7 cancer types that demonstrate a statistically significant association (p < 0.05) 

with diabetes in our cohort. Our investigation highlighted an increased risk of cancer in 

individuals with diabetes in 4 of the 7 cancer types (odds ratio: 1.14 – 2.04) and a decreased 

risk in the remaining 3 cancer types (odds ratio: 0.61 – 0.69). We have also investigated 5 

cancer types which demonstrate associations with type 1 diabetes (p < 0.05) and 7 cancer 

types which demonstrate associations with type 2 diabetes (p < 0.05). Further investigation 

into sex specific differences showed that when analysis is split by sex, males and females 

highlighted a significant difference in the association between diabetes and certain cancers.  

 

Interpretation 

This study has provided a novel insight into sex-specific associations between cancer type 
and diabetes status, demonstrating that in this cohort males with diabetes are at a higher risk 
of colorectal cancer than females. This implies a sex-dependent influence of disrupted 
glycaemic environment on cancer risk which could have implications for tumour evolution. 
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